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PURPOSE: To speed up positioning and to obtain a collated result at a high 
speed by detecting feature points in a fingerprint image previously and scanning 
one partial images only nearby the feature points 

CONSTITUTION: The feature points P, -Ps in the fingerprint image are recorded 
previously in a feature point register 1. The position of a 1st feature point 
Pi is sent to a partial image moving circuit 2 and the center of a partial image 
m, is put on the point Pi and scanned by a scanning circuit 3. A dissidence 
calculating circuit 4 calculates the degree of dissidence of each scanning position 
and sends it to a dissidence register 5 and a scanning frequency register 6. 
The scanning is performed up to the limit of the number of times of scanning 
and when the scanning reaches the limit, a feature point retrieval signal is 
sent to the register 1 and the same processing as before is performed as to 
the feature point Pj. Thus, the similar process is repeated until all the feature 
points are inspected. The circuit 2 moves the partial image m, to the position 
where the least dissidence recorded in the register 5 is obtained finally to com- 
plete the positioning. 



a: panial image, b: partial ima^ information, c: scaitntng 
continuation signal, d: dissidence degree, e: matching result, 
f: feature point retrieval sisnal. g: position of feature point 
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PURPOSE: To remove a whisker which is an unnecessary noise present in a 
binarized image of a fingerprint and to obtain an accurate thin- line image 
by detecting and removing thin lines with line width in the binary signal. 

CONSTITUTION: The fingerprint image detected by a fingerprint sensor 1 is 
stored in a frame memory 2 and converted by a binarization circuit 3 into 
the binarized image, which is stored in a storage device 4. A mask storage 
device 5 is stored with six kinds of masks of 3 x 3. A mask position designation 
circuit 6 sends a designated position to the device 4 to supply the contents 
of 3x3 picture elements at the designated position in the binarization image 
to a mask processor 7. The processor 7 matches the six kinds of masks in 
the device 5 in order and when one of the masks is satisfied, it is decided that 
its picture element is a thin line, i.e. a point on the whisker. When the thin 
line is decided, a thin-line removing circuit 8 removes the picture element from 
the binarized image and puts the processing result back in the device 4. 
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a: matching, b: tinned image, c: thin line removal result, 
d: fingerprint image, e: image information, f: designated 
position, g: picture element at designated position, h: continua- 
tion signal, i: thin line removal signal, j: six kinds of masks 



(54) CHARACTER RECOGNITION DEVICE 
(11) 63-229584 (A) (43) 26.9.1988 (19) JP 

(21) Appl. No. 62-64526 (22) 19.3.1987 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) MASAHIRO NAKAMURA(l) 
(51) Int. CI*. G06K9/00 

PURPOSE; To eliminate the need for the operation for setting an object area 
of recognition and to reduce the operation quantity of an operator by inputting 
and recognizing only the part of an optional character string in an original 
by a character string image input part. 

CONSTITUTION: The character string image input part 10 scans the image which 
includes the desired character string to be recognized to input and store the 
image in an image memory 20 in a binary signal. A character segmentation 
part 30 segments a character pattern to be recognized rectangularly from the 
binary image stored in the memory 20. Then, a feature extraction part 40 finds 
the feature quantity of the stroke, etc., of the character pattern to be recognized 
which is segmented rectangularly by a feature extraction part 40. A classifica- 
tion part 50 compares the feature quantity with the standard feature quantities 
of respective characters registered previously in a dictionary 60 to obtain the 
most similar character as the recognition result. The binary image in the mem- 
ory 20 and this recognition result are displayed on a display part 70. Further, 
the recognition result obtained by the classification part 50 and a previously 
designated voicing rule are applied to synthesize and output a voice. 
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